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Tis study examined the interaction of living alone and cognitive decline in relation to the well-being of older men and women.
We analyzed the data from a cross-sectional, self-administered questionnaire survey of community-dwelling older adults in
Tokyo, who were aged 65+ and not on long-term care. Te questionnaire included the 10-item self-administered dementia
checklist (SDC), the WHO-5 Well-Being Scale, a question on their living arrangement, and participants’ baseline characteristics
and social support and social contact. Te analyses were stratifed by sex and ftted with linear regression models with interaction.
A total of 34,255 men and 41,056 women participated. Sample mean age was 73.5 (SD 6.1) for men and 73.6 (SD 6.0) for women,
and 18.5% and 26.0% lived alone. Te distribution of SDC scores indicated 95.9% and 97.0% had a cognitive status varying from
intact to possible mild dementia. Cognitive decline showed a linear association with lower well-being in men (beta −0.53; 95% CI
−0.58, −0.48; p< 0.001) and women (beta −0.38; 95% CI −0.42, −0.34; p< 0.001). Compared to men and women living with
others, those living alone experienced lower well-being as their cognitive function declined, and the interactions (living
arrangements∗ SDC) were statistically signifcant. After controlling participants’ characteristics and social support and social
contact, the interaction was signifcant in men (p< 0.001) but not in women (p � 0.46). Our fndings support that older men and
women living alone experience a slightly steeper downward trajectory of cognitive decline and poor well-being than their
counterparts living with others. Te unequivocal efects of controlling confounding factors between men and women indicate the
need for gendered countermeasures by welfare services.

1. Introduction

Among the issues in contemporary societal aging, the in-
creasing prevalence of older adults living alone is one of the
most objectively observable characteristics [1] and this trend
is especially evident inmajormetropolitan areas in Japan [2].
In Tokyo, the prevalence of older adults (defned as aged 65
and over) living alone was 26.9% in 2020 and is projected to
reach 29.2% in 2040 [3]. Although many factors contribute
to this issue, one major factor is the modernization of social
preferences towards more individualistic lifestyles and its
corresponding impact on family structures, which are
shifting away from the traditional multigenerational
household [4].

Family values, like the notion of flial piety, heavily
infuenced traditional family systems to regard familial
caregiving as the appropriate source of support for older
members with physical or cognitive disabilities [5]. Japan’s
long-term care (LTC) system was conceptualized assuming
that multigenerational households would continue to
function as the primary means of caregiving and only
outsource a fraction of the burden of care to the system [4]
and was thus designed to provide mainly practical and
instrumental support. In the LTC system, local munici-
palities as insurers take charge of system operation, and local
welfare providers serve individual care to older adults aged
65 years or over (primary insured individuals) at home or in
facilities. Teir care levels are certifed based on their
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assessed care needs in fve domains: physical care, household
assistance, behavioral and psychological symptoms of de-
mentia, rehabilitation, and medical care. Since the launch of
the LTC system in 2000, the trend in older adults with
solitary living arrangements reveals gaps in adequate sup-
port provision to this growing demography, which are less in
terms of physical limitations but more in addressing emo-
tional and social needs, especially in cases of declining
cognitive function [4].

Living alone is a solitary living arrangement with no
cohabitants, whose presence could provide some degree of
emotional, instrumental, and informational domestic sup-
port. However, living alone in and of itself does not suggest
that the individual is not well supported [6, 7]. For instance,
the gender gap exists in the consequences of living alone,
such as health status, met and unmet support needs, and
well-being [8–10]. As Cantor’s hierarchical-compensatory
model of social supports explains [11], older adults living
alone enjoy variable social interactions within their inter-
personal relationships that act as a social resource to
compensate for the lack of domestic support and contribute
to their better well-being [12–14]. Tese interactions may
range from weak, acquaintance-level social ties to strong,
intimate personal relationships [12]. Burnette et al. [15]
suggest that such social resources were particularly benefcial
in urban settings to reduce the adversity of living alone on
the overall well-being of older adults, although the degree of
possession and utilization of such social resources may difer
between sexes.

While research-to-date primarily focuses on specifying
and addressing the factors which exacerbate or alleviate the
reciprocal relationship between cognitive decline and well-
being, we consider the impact that living alone introduces
into this dynamic for older adults.

Although some older adults are well acclimated to sol-
itary living, for others, the circumstances of living alone raise
their susceptibility to both cognitive decline [16] and poor
well-being [17], two conditions that afect each other re-
ciprocally and may result in a downward spiral if not ap-
propriately addressed [18–20]. When confronted with a
gradual cognitive decline, an individual’s support needs
often rise. Consequently, the added condition of living alone
may result in a higher risk of accelerating the deterioration of
cognitive decline and well-being. However, the provision of
social support resources may alleviate the risk factors related
to solitary living [21].

Tese hypotheses warrant investigation for two practical
reasons: First, the prevalence of living alone in older adults
and the occurrence of cognitive decline, both generally
increase with age and place the population at the combi-
nation of these two conditions at a higher risk of needing
support [2, 22]. Second, living alone and cognitive decline
are two known risk factors for social isolation, and their
overlap may shape the individual’s social behavior and
perception of their social status.

Taken together, this suggests the growing population of
older adults living alone are less likely to seek intervention
for declining cognitive functions either from a lack of self-
awareness due to suboptimal engagement with social

support resources such as friends and family [23, 24] or from
a lack of impetus or desire to seek help such as an early
diagnosis [25] even if aware of their condition. Tis implies
an increased likelihood that their needs will be overlooked
and continue to be unmet, leading to a probable decline in
overall well-being.

In regards to living alone, studies have shown the ad-
versities of solitary living on the health and well-being of
older adults [26]. However, gaps exist in the research record
in considering compound factors such as the interaction
between living alone and cognitive decline, which may
highlight vulnerable or at-risk demographic groups who
have been overlooked by current support systems.

A better understanding of the infuence of living alone
on the association between gradual cognitive decline and
well-being can inform approaches for improving home-
based LTC for community-dwelling older adults. To end
this, this study used data from community-dwelling older
men and women in Tokyo to confrm the association
between cognitive decline and well-being and examine if
the observed association was greater among those living
alone.

2. Materials and Methods

2.1. Study Design. Tis is a secondary analysis of the cross-
sectional data collected through a self-administered ques-
tionnaire survey conducted in a city ward in Tokyo in 2015.
Te survey was designed and executed in close collaboration
with the welfare division of the ward ofce and served the
dual purpose of giving the participants individual feedback
on their health status and informing the reform of welfare
services in the ward. Tis analysis was conducted with the
intention of contributing to the latter.

2.2. Ethical Procedures. All materials and procedures were
approved by the Ethical Committee of the Tokyo Metro-
politan Institute of Gerontology (approval number 2014-98).
Written information was enclosed with the survey, and
written consent was obtained from all participants.

2.3. Setting. We conducted a postal, self-administered
questionnaire survey in one of the city wards in the Tokyo
Metropolitan area from June 2015 to August 2015. Te ward
is a residential area located in the peripheral part of the
metropolitan area with a population of around 700,000, of
which older adults aged 65+ accounted for 25%. Te rates of
population aging and older adults living alone in this ward
were among the highest in the 23 wards in Tokyo.

2.4. Participants. All community-dwelling older residents
aged 65+, who were not on LTC and lived in the ward at the
survey time, were eligible for this study. Of 162,963 older
adults living in the ward at the time of the survey, 132,005
qualifed individuals received the survey and 78,917
responded (response rate: 59.8%) (Figure 1).
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2.5. Variables

2.5.1. Dependent Variable. Te dependent variable was the
simplifed Japanese version of theWHO-5Well-Being Index
(S-WHO-5-J) [27]. Te total score ranges from 0 to 15, with
a higher score indicating better psychological well-being.

2.5.2. Independent Variable. Te independent variable was
the 10-item self-administered dementia checklist (SDC). Tis
was the only measurement that met the following two con-
ditions: a measurement that was available in Japanese and was
scientifcally tested for use in self-administered surveys
[28, 29]. Te SDC requests participants to self-evaluate their
daily functioning of memory and the basic and instrumental
activities of daily living. Te total score ranges from 10 to 40,
with a lower score indicating a better cognitive function. Te
validation study of the SDC showed a moderate correlation
with the Mini-Mental State Exam scores (correlation coef-
cient, 0.54), and the suggested cut-of score for possible de-
mentia was 17/18 [28]. For the analyses in this study, we only
used the data scored from 10 to 25 because the distribution of
the score was highly skewed toward 10, with the mean being
12.5 and the 99-percentile score being 25. Tis distribution
was analogous to that in the validation study [28, 29]. Te
skewness resulted in few numbers in each group with scores
above 25 and severe fuctuations in the S-WHO-5-J scores.
Tus, we regarded those who scored 26 or higher as outliers in
this cohort and eliminated them from the analyses.

2.5.3. Covariates: Baseline Characteristics. Te baseline
characteristics included age in years, sex, marital status,
perceived economic status, years of education, year of
current residence, number of comorbidities, motor function
measured with the Motor Fitness Scale [30], and regular
visits to a primary care physician (PCP). Marital status was
measured by a single dichotomous question asking whether
the participant is currently married. For the perceived
economic status, we asked “how do you feel about the
economic status of your current life?” and provided a 5-
point Likert scale from very poor to excellent. Te responses
were dichotomized as good (fair, good, and excellent) or
poor (poor and very poor) for the analyses. Regular visits to a
PCP were also asked with a dichotomous question. Te
number of comorbidities was calculated from the answers to

a multiple-choice question asking about current and past
medical history from the following list of diseases: hyper-
tension, stroke, heart diseases, diabetes, hypercholesterol-
emia, cancer, musculoskeletal diseases, depression,
dementia, and others.

2.5.4. Covariates: Social Support and Social Contact. We
examined the following variables of the participants: the
reception of social support, provision of social support,
regular visits to friends, regular participation in group ac-
tivities, current employment status, and possession of
neighborhood ties. Tese factors were chosen as indicators
of the degree of social support and social contact, which are
crucial aspects of the social resources available to an indi-
vidual [12]. Complying with the city ward’s motive for
informing the welfare service reform, we did not include
covariates for familial social support or contact, which
typically depends on less modifable family relationships.

Te reception of social support was asked with a binary
question of whether the participant has a person who
provides support in the time of need. Similarly, the provision
of social support was asked with a binary question of
whether the participant has a person for whom the par-
ticipant provides support when the person needs it. Te next
three variables, regular visits to friends, regular participation
in group activities, and current employment status, were
asked with dichotomous questions. For the group activity
question, we provided examples including neighborhood
community associations, senior clubs, hobby clubs, sports
clubs, and volunteer groups. To assess possession of
neighborhood ties, participants were asked about their re-
lationships with neighbors with four response options:
visiting each other, stand-chatting, saying hello, and not
interacting. We comprehended the frst two response op-
tions indicating possession of meaningful neighborhood ties
and dichotomized the answers as such for the analyses.

2.6. Statistical Analyses. Descriptive statistics were stratifed
by sex and shown by means, standard deviation (SD), and
percentages. Tese descriptive data were compared by living
arrangements using chi-squared test for categorical variables
and two-sample t-test for numerical variables.

To determine if the association between cognitive im-
pairment and well-being was moderated by living ar-
rangements, we initially tested the signifcance of the
interaction term (living arrangements∗ SDC) on S-WHO-5-
J in sex-stratifed linear regression analyses. Te signifcance
of the interaction was confrmed in both sexes; hence, in the
rest of the analyses, we stratifed the analyses by sex and
examined the diferences between those living alone and
those living with others.

Te association between SDC and S-WHO-5-J was ex-
amined by hierarchical linear regression analyses: crude,
adjusted-1 (controlling the baseline characteristics), and
adjusted-2 (controlling the baseline characteristics and so-
cial status) models. We conducted simple slope analyses in
each model to examine the signifcance of the diferences in
slopes between those living alone and those living with

All older adults (65+ y.o.) living
in the surveyed ward in June, 2015:

n = 162,963

Enrollment for the survey:
n = 132,005

Respondents to the survey:
n = 78,917

Ineligible due to being on
the LTC:

n = 30,958

No response to the survey:
n = 53,088

Figure 1: Flowchart of participants.
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others. Cases with missing data were omitted from each
analysis (i.e., complete-case analysis). All the analyses were
interpreted with the level of signifcance set at p< 0.05 and
computed using IBM SPSS Statistics v.28.

3. Results

3.1. Participants’ Baseline Characteristics and Social Status.
Of 78,917 collected responses out of 132,005 eligible indi-
viduals (response rate 59.8%), 75,311 responses, 34,255
(45.4%) male and 41,056 (54.5%) female respondents, were
valid and analyzed. Te prevalence of living alone was 18.5%
and 26.0%, respectively. Table 1 shows the participants’
baseline characteristics, social support and social contact,
SDC scores, and well-being scores of men and women, who
live alone and with others.

Men and women difered in several characteristics be-
tween those living alone and those living with others. On
aggregate, men living alone were slightly younger (72.7 (SD
6.0) vs. 73.8 (SD 6.1), p< 0.001), less likely to be currently
married (8.3% vs. 92.7%, p< 0.001), and less likely to reg-
ularly visit a PCP (84.9% vs. 91.4%, p< 0.001). In contrast,
women living alone were slightly older (75.2 (SD 6.0) vs. 73.3
(SD 5.8), p< 0.001), likely to be currently married (3.7% vs.
74.4%, p< 0.001), and similar in the rate of regular visits to a
PCP (92.3% vs. 93.3%, p< 0.001).

Regarding social status, two general tendencies emerged:
men had less favorable social status compared to women, and
those living alone had less favorable social status compared to
those living with others. When looking closer at the degree of
diferences between those living alone and those living with
others, there were two gender gaps noticeable. First, the deltas
in percentages by living arrangements of reception and pro-
vision of social support and possession of neighborhood ties are
larger in men than in women. For example, the delta in the
percentages of reception of social support was −14 for men
(67.9% vs. 81.9%, p< 0.001), but only −3.5 for women (88.6%
vs. 92.1%, p< 0.001). Second, there was a tendency observed
that men living alone were less likely to engage in regular visits
to friends (38.0% vs. 40.2%, p< 0.001) or group activities
(37.5% vs. 50.0%, p< 0.001) than their counterparts; however,
in women, the numbers were almost identical (58.3% vs. 57.0%,
p � 0.066, and 55.8% vs. 55.3%, p � 0.43, respectively).

3.2. Te Interaction of SDC and Living Arrangements against
S-WHO-5-J. We frst confrmed the signifcance of the in-
teraction between SDC and living arrangements against
S-WHO-5-J. Figure 2 visualizes the association between SDC
and S-WHO-5-J of each group, and Tables 2 and 3 show the
summary statistics of the sex-stratifed linear regression
models with the interaction term. Cognitive decline showed a
signifcant linear association with lower well-being in men
(beta −0.53; 95% C.I. −0.58, −0.48; p< 0.001) and women
(beta −0.38; 95% C.I. −0.42, −0.34; p< 0.001) in the crude
models. For both sexes, those living alone had a slightly steeper
slope than those living with others, and the interactions (living
arrangements∗SDC) were statistically signifcant in the crude
models (p< 0.001 for men, p � 0.012 for women).

3.3. Comparisons of Slopes by Living Arrangements.
Figure 3 depicts the results of the simple slope analyses that
tested the signifcance of the diferences in slopes by living
arrangements. In men, the slopes signifcantly diverged in
the crude model (estimates −1.11; 95% C.I. −1.45, −0.77;
p< 0.001), the adjusted-1 model (−1.14; 95% C.I. −1.51,
−0.71; p< 0.001), and even after adjusting for the social
factors in the adjusted-2 model (−0.99, 95% C.I −1.36, −0.62;
p< 0.001). In contrast, in women, the diference in slopes
observed in the crude model (−0.39; 95% C.I. −0.70, −0.09;
p � 0.012) was no longer signifcant in the adjusted-1 model
(−0.11; 95% C.I. −0.45, 0.22; p � 0.51) or adjusted-2 model
(−0.13, 95% C.I. −0.46, 0.21; p � 0.46).

4. Discussion

Tis study examined the interaction of common coexisting
conditions of living alone and gradual cognitive decline in
relation to the well-being of older men and women. Living
alone was associated with a slightly steeper slope between
declining cognitive function and lowering well-being, par-
ticularly in men. Compared to those living with others, men
who lived alone tended to possess fewer social support and
social contact, and even after controlling their social support
and social contact, the interaction was signifcant.

4.1. Interaction of LivingAlone andGradual CognitiveDecline
against Well-Being. Te results suggest that the social
support needs of those living alone with cognitive decline are
addressed to a lesser degree than those living with others.
Te hierarchical analyses illustrate that the diferences in
slopes narrowed after controlling for baseline characteristics
and social status. Tis supports fndings from preceding
studies that the adverse efects of living alone are attributable
to the absence of a spouse [9, 31] and inadequate social
resources due to social isolation [17, 23, 32].

However, after controlling for social resources, the
diferential slope for men living alone remains signifcant,
suggesting that the adversity of living alone is only partially
resolved.Tis diference in slopes may indicate the efect of
unmeasured personal aspects, such as emotional distress
related to living alone (e.g., loneliness) [32, 33]. Loneliness
is an undesirable subjective experience related to unful-
flled, intimate, and meaningful connection [34]. Te so-
cial support and social contact variables in our study
measured the exchange of nonspecifc social support (may
or may not count emotional support) and frequencies and
breadth of social interaction and, hence, may not capture
participants’ perceptions relating to their social
participation.

4.2. Reasons for the Gender Gap in the Interaction.
Observing the diference in results by gender, older men
living alone are more susceptible to cognitive decline and
consequently poorer well-being than women under the
same conditions, providing support and explanation for the
comparable fndings in recent studies from Japan and the
U.S. showing that living alone unequally afected men’s
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health status [31, 35]. A possible cause may be the gendered
behaviors of seeking and receiving support in nonspousal
relationships. Men generally assimilate the socialized
gender role of being strong and independent and, therefore
when faced with cognitive decline, may assume social
behaviors aimed towards hiding their perceived weakness
even to the point of social isolation. In older men, intimate
relationships are often limited to their spouse, while older
women rely on a more diverse set of relationships such as
their children and social relationships in their community
[36]. On the other hand, older women, especially those
living alone, tend to be concerned about the future state of
their living conditions and potentially shrinking social
networks and therefore may develop preventive behaviors

such as socializing in the community and nurturing
meaningful social relationships. Such behaviors are ben-
efcial for developing vital social resources for maintaining
their sense of well-being.

4.3. Need for Gendered Approaches. In response to the
emerging trends of solitary living among older adults, current
welfare practices typically leverage community-based social
activities as a means of providing equal opportunities to
minimize social isolation and promote the well-being of men
and women. However, a recent systematic review analyzed 39
studies that tested the efect of social connectedness inter-
vention and found 86.4% of attendees were female, suggesting
that the disproportionate representation of women may skew
the activities towards more female-oriented ones [37]. Te
value of social activity services to enhance health holds equally
true for both genders [37, 38], however, older men are less
likely to be the benefciaries of such services [38, 39]. A
gendered approach towards developing social activity content
that meets their respective social preferences will enhance
participation and social beneft.

Our results suggest that even when controlled for the
provision of social resources, the adversity of living alone is
not fully mitigated and therefore additional support services
may be required. Tese may include individualized support
structures such as helplines or a combination of food
preparation and dinner partners to satisfy these residual
needs [8]. Te latter may be arranged by LTC providers
alone or in collaboration (in the arrangement of dinner
partners in particular) with informal, nonproft organiza-
tions in the community.

Table 1: Baseline characteristics, social support and social contact, and independent and dependent variables.

Men: n� 34,255 Women: n� 41,056
Live alone,
n� 6,338

Live with others,
n� 27,917

p

value
Live alone,
n� 10,659

Live with others,
n� 30,397

p

value
Age in years, mean (SD) 72.7 (6.0) 73.8 (6.1) <0.001 75.2 (6.0) 73.3 (5.8) <0.001
Married, n (%) 479 (8.3%) 24630 (92.7%) <0.001 357 (3.7%) 21651 (74.4%) <0.001
Perceived economic status, good, n (%) 4884 (90.3%) 21,772 (88.5%) <0.001 8,568 (90.2%) 24,158 (88.2%) <0.001
Years of education, mean (SD) 11.4 (3.1) 11.7 (3.0) <0.001 10.8 (2.5) 11.1 (2.3) <0.001
Years of current residence, mean (SD) 24.4 (19.5) 35.5 (18.9) <0.001 30.2 (18.5) 34.6 (17.3) <0.001
Numbers of comorbidities, mean (SD) 1.4 (1.1) 1.4 (1.1) 0.006 1.5 (1.2) 1.5 (1.1) <0.001
Motor function scale (0–14), mean (SD) 10.6 (3.3) 11.1 (3.2) <0.001 9.9 (3.8) 10.5 (3.6) <0.001
Regular appointments with primary
care physician, n (%) 5,023 (84.9%) 24,341 (91.4%) <0.001 9,389 (92.3%) 27,345 (93.3%) <0.001

Reception of social support from others,
n (%) 4,051 (67.9%) 21,954 (81.9%) <0.001 9,069 (88.6%) 27,118 (92.1%) <0.001

Provision of social support for others, n
(%) 3,406 (57.5%) 20,409 (76.6%) <0.001 7,765 (77.2%) 24,457 (84.0%) <0.001

Possession of neighborhood ties, n (%) 2,338 (41.2%) 13,653 (52.7%) <0.001 7,132 (74.0%) 21,894 (77.6%) 0.066
Regular visits to friends, n (%) 2,181 (38.0%) 10,509 (40.2%) <0.001 5,779 (58.3%) 16,307 (57.0%) 0.066
Regular participation in group activities,
n (%) 2,374 (37.5%) 13,955 (50.0%) <0.001 5,944 (55.8%) 16,802 (55.3%) 0.43

Currently employed, n (%) 1,815 (31.4%) 12,077 (45.6%) <0.001 2,403 (24.4%) 10,429 (35.9%) <0.001
Self-administered dementia checklist
(10–40), mean (SD) 12.4 (2.8) 12.8 (3.2) <0.001 12.5 (2.7) 12.5 (2.9) 0.21

WHO-5Well-Being Index (0–15), mean
(SD) 9.1 (3.8) 10.2 (3.4) <0.001 9.9 (3.6) 10.1 (3.5) <0.001

p values were calculated from chi-squared test for categorical variables and two-sample t-test for numerical variables.
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by sex and living arrangements.
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4.4. Implication. Our results illustrate the connection be-
tween living alone and cognitive decline and its impact on
the well-being aspect of overall health. Tis study calls for
further research to better understand the impact of the dual
adversities of living alone and cognitive decline on dif-
ferent health outcomes from diferent research perspec-
tives. To the welfare sectors that design community
services for older adults living alone, this study provides
additional evidence of gender gaps and their implications
for living alone. Welfare sectors should consider such
gendered approaches to their design of support services in
order to maximize their reach and beneft to the target
community.

4.5. Limitations. Te study has three limitations in its
methods that require attention when interpreting the
results. Firstly, cognitive function was assessed with a
proxy measurement, SDC, in a self-administered ques-
tionnaire survey. Since some participants may have had
cognitive impairment that inhibited precise comprehen-
sion of their own functioning [40], this may have caused
imprecision in the assessment. Secondly, the social re-
sources were not evaluated with a validated tool, which
may have also led to imprecision. However, the questions
that we used for the assessment of social resources were
carefully worded and commonly employed in public
health surveys for older adults in Japan. Lastly, the data

Table 2: Beta coefcients for men’s S-WHO-5-J scores in crude, adjusted-1, and adjusted-2 models.

Crude model Adjusted-1 model Adjusted-2 model
Beta 95% C.I. p value Beta 95% C.I. p value Beta 95% C.I. p value

SDC −0.53 −0.58, −0.48 <0.001 −0.44 −0.49, −0.38 <0.001 −0.40 −0.45, −0.34 <0.001
Living arrangements −0.018 −0.065, 0.030 0.47 −0.097 −0.15, −0.043 <0.001 −0.10 −0.16, −0.047 <0.001
SDC∗living arrangements 0.23 0.16, 0.30 <0.001 0.23 0.15, 0.31 <0.001 0.22 0.14, 0.29 <0.001
SDC, self-administered dementia checklist. Adjusted-1 model controlled baseline characteristics including age, marital status, perceived economic status,
education, year of current residence, comorbidities, motor function, and regular visits to a primary care physician. Adjusted-2 model controlled the baseline
characteristics and social status including reception of social support, provision of social support, regular visits to friends, regular participation in group
activities, current employment status, and possession of neighborhood ties.

Table 3: Beta coefcients for women’s S-WHO-5-J scores in crude, adjusted-1, and adjusted-2 models.

Crude model Adjusted-1 model Adjusted-2 model
Beta 95% CI p value Beta 95% CI p value Beta 95% CI p value

SDC −0.38 −0.42, −0.34 <0.001 −0.27 −0.31, −0.23 <0.001 −0.24 −0.28, −0.19 <0.001
Living arrangements −0.032 −0.080, 0.016 0.20 0.019 −0.035, 0.072 0.50 0.018 −0.036, 0.072 0.51
SDC∗living arrangements 0.078 0.018, 0.14 0.012 0.021 −0.046, 0.087 0.54 0.016 −0.052, 0.083 0.65
SDC, self-administered dementia checklist. Adjusted-1 model controlled baseline characteristics including age, marital status, perceived economic status,
education, year of current residence, comorbidities, motor function, and regular visits to a primary care physician. Adjusted-2 model controlled the baseline
characteristics and social status including reception of social support, provision of social support, regular visits to friends, regular participation in group
activities, current employment status, and possession of neighborhood ties.
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Figure 3: Comparisons of slopes by living arrangements. Te box and the number indicate the slopes and the error bars indicate the 95%
confdence intervals of each slope. p values are computed with simple slope analyses in each model. Adjusted-1 model controls baseline
characteristics and adjusted-2 model controls baseline characteristics and social status.
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collection was conducted in one area of Tokyo, which can
pose a potential bias on the study sample and limit the
generalizability of the results.

In addition to these methodological limitations, the
potential impact of the COVID-19 pandemic on the in-
terpretation of this research should be addressed. Te
preventive strategies against the pandemic universally
enforced social distancing, which has been afecting the
public perceptions and behaviors regarding social isolation
and social participation [41]. One of the salient examples is
the awareness and adoption of technologies, such as vid-
eoconferencing applications, as efective tools for social
participation among older adults [42]. Because this study
analyzed prepandemic data at a single time point, such a
swing was not refected.

5. Conclusion

Our fndings suggest that older men and women living
alone in an urban area experience a slightly steeper
downward trajectory of cognitive decline and poor well-
being than their counterparts living with others. In older
women, those living alone enjoyed a similar level of social
resource support as those living with others through
communal social relationships, which mitigated some of
the risk factors from living alone. However, in men, those
living alone exhibited the lowest levels of social resource
support, suggesting the vulnerability of this particular
group.

Tese results highlight the importance of welfare services
that cater to the diferent characteristics and needs of older
men and women living alone with gradual cognitive decline.
Such gendered approaches may be necessary to produce an
efective strategy for enhancing individual social resources,
and additional layers of support may be needed to equalize
levels of well-being in older men living alone.
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